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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display element, specially, 
an inexpensive liquid crystal element which can respond fast and 
have gradations controlled and is improved in moving picture quality 
while securing practical lightness. 

SOLUTION: The display element which displays images of multiple 
frames in one second displays one frame F0 while dividing it into at 
least two fields F1 and F2. In at least one subfield 1 F of one field F1 , 
a desired image is displayed with 1st luminance Tx and in the 
remaining one subfield 2F, substantially the same image as the image 
displayed with the 1st luminance is displayed with 2nd luminance Ty 
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which is smaller than the 1st luminance and larger than 0. 
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l/\ Ir^t-li 1 0 0 mV£Jl± 1 0 VJ^TWlGi WD 

[ 0 0 8 7] ±5C Ufc J: -5" JiE 2 ) - 

4) r-KSSnSiB^JR&^iRAWW^^^^^^TF s 
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[0088I *&m<Dm&mtt*s\,*x. m&mmm 

HUT, 3i/^fy y^iKSSrffi^^TiErpiaWJ^frWflfi 
-t^m^m h (Liquid Crystals, 
5, p. 1 1 2 7 (1 9 8 9)) tao-Cfii^X^ 

h/u^^^^^«toT*«Stt5 r^tau 
W T r. o % x. * JB ^ T c IEip] MM £i & 

,^»^^ 0 ±T»«^*3^T¥fTiw-tt 

efi*fH3*,T*3»K EiftftiW^J&sSilR^-efcS*^^ 
fl^KI^T^^TlfcAffiSrW^S-^^^ 

[0 0 8 9] *JBW-C?ji**^t:^fc*^f*'>ft< fct> 
p*^2Xpt4^^ s ff*^o p *^ 1 0 x p ^ 

*%ituT±iB2) -4) -*aBW«a*ft= 

(7tr^^*(*«) . sb^js, gar^MS. 
tiattts r. t uv\ 

[0090] ★irw^sk**^** =ftjfiai*p«P^« 

gp%aiais^6«tt«^si:T*i-a»^R<E*^* 

SUfca + HfB^KlPltfclB^^aEW*^^ 1 ^- 

^i^D ufcBKt-**-*^**^'**^** 11 ^ y * ^ h 
^«(r##atfi:^5Wtt* s ^SttTt^^«>. B'J^ 

[0 0 9 1] £JLT . 010 U-C**^^***^ 

[0092] pii^tsai^s om -^j-co^^ 

a! 8 1bfl«i8 5, »*U<««^^^^^^ 

0 y^ffi*a^s*ftfct^i-fc*^ s:5: ^^ <B * , * dSH 
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[0 0 9 3] la. 8 1b Klfi, 5fe**£(S8 5 t!I 

45«68 2 a, 8 2b»^^7^f/W3tb 

*:RlwE«U ftSStH^TFT^MIM (Me t a 
1 — Insulator -Me t a 1 ) 10 

[0 0 94] Hi82a ) 8 2 b ii^f*. i&KlOC CX 

TiOz , Ta 2 05 ^«W^^6W8 3a, 
8 3 baS^KttbfrSo 

[0 0 9 5] M8 3a, 8 3b±i:i±, «ji 

8 5t-«u ^osE^«iB*»J»-*"S'<<«i6i-*aa[p] 

IBHWJS8 4a, 84b ib*XT^6o Jto&*£Bfift»J 20 

v «i8 4a, 8 4 b(7V>#< £ fc-^-tt-ttKfi*^ 

isitstt-ci/^o frfrz&t ltj*. #i;t«* 
s^u^o. fc^t/Mis i o#<7?B)tft». mum* 

[0 0 9 6] ft. SB|p]»J«B!8 4 a, 8 4 b tHO^T 

[0 0 9 7] tfc, m\ZlMfflm84a, 8 4b^^ftl 

[0 0 9 8] SS8 1 a&t^8 1 b tt. 8 6 

8 1a, 8 1bWffi^5B«l (ir/^^-r^^) « 

m^'&'5-<<x 0. 3 — 10 m mO!SlS^t£/^£- <^ 
[0 0 9 9] y^— f— 8 6 \ZMZ-X, mWL 11a Rl£ 
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<ia*HH") « 

[0 10 0] ±E«i6W***^8 0-ei4. M8 5t 

g^m^-AWL «^.tfiarp]»J«K8 4 a &t>*8 4 b £>W 

Sr^i"«**t1*t ITMTt I*@-Chffl-SmC* 
ifflS&Utl) -4) (D«ai:J:5SmC 
[oioi] y /is** ^^■s/^*a*^i~**S^> 

[0 10 2] ^tt, 

[0 10 3] r<oj:5*WttTtwj3i^-C. Sffi8 la» 
t/8 1 b»*ft< fct-^«l-«*«*K*t. mJEMW 

» [0 10 4] S«*K*»^tfl*. SffiS 1 aW8 1 b 

[0 10 5] ft. S«8 1 a 1 

g|HbSt£8 1 aW8 1 b (^-f;fri>3g7fct£^ffi£ 

T*. BP*>StR8.1 aM8 1 b.^V^-Ttb^— 
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[0 10 6] #3g?JIX*«u ±se^S3RT-l-*tU-ClSSI 
[0107] HI 1-1 3Sr#Stt,' 

[0108] ann ^mm**. mm^&*m^ 
[0109] mn t^^m^x**. «**^«^5-t" 20 

t) 9 4Xt5HiR««9 sastaitkivt^s (raia-ett 

ffllgj^fcfe 5X5 Ii<7) W^^^r^t) o ft. 

C y-hiGl, G2-fiTFT94Wy 

-h«B (H^arT) y-**s:u S2 

•••|j;TFT9 4C0y-^Hi (IgWlH*) l-8c8c£*U 
i®3Mi;«9 5 (IT FT 9 4 0 Ki^-f >-WM (H^iiri*) 

^✓<9 lMJ^y— hi^G 1, G2-dS«^.tfJSIIISfti- 
S 2 TFT9 4^t*C#ilJfiliM 4C 

[0110] H1211 an tw^-f X b t£'<*Mftfc 

^zm^&Tt'Tj?-* b v *^*s«2 0 t&mmrn 
3 2*r«^*npia«4owi^ 

S4 9a*»£#r§*x. «tfp^fi (c 1 c) 3 l^W^Stt 

X^6o 

[0 1 1 1] Tf^JZ/-* hi) 3/^^2 0(101^ 
(4. TFT 9 4 £ ttT^/^r^S i TFTtffl^fc £ 
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mt^^tlX^o TFT9 4li^9^645«S 
2 1±{:M^, B9^ty-HiGl, G2-I: 
««l^-h«822J:i:»b^93^ (SiNx) 

a-S iH2 4^tt^tt-C^ l 9. ^a-S i if 2 4 _t 
^ =fc*n + a-S i«2 5, 2 6 ^U^1S 

5 C y-^ii2 7iililit:^tv-^is u s2 '" 

l^iL, KWylS28liITOl^SPMli 
^fo*5Iii*««9 5^S8RUX^*. "tit. TFT9 
4tr^ott-5a-S i«2 4±*r^*A«{g|JK2 9*s* 
aUX^So r^TFT94(*. »^t5^-H»* s * 

[0 112] jEE-x t^^t^M ^^*S 20,: 

^2 2_h^S6^^iS^t^tt^^c)ll) Sr»«?Ufc 
»3ft|CJ:9»»** (CS) 3 2MS§iClctt 

[0113]7^f>f^Mi 2/^^«E2 0(OTFT 

ft!R4 3 a d s KttbtbXt^ 0 
[0 114] *H«£tE4 ^7^1ffi4 1 

_ht^. 4iBIS»«)»t*i«i4 2, RXfim&to&fo 

«IB^»iJ»i-S»^iaiPiM4 3 b£MWi$*i<x^£o 
[0 115] ft. ±fEir/MH^tS. 5>M£«#*M S S3E 

itrf ) o 

[0 116] ±|£l^jt(^^^/^0i^^^^^"C^ « 

X. «*«4 9*i. H6^-TJ:5ft^s'^^»^ 
&lFm 7 t^^te^Wffi*^"*** 5 (r«S:SS^o 
[0117] r*k Hill AXf l 2 m^-t* J: 5 
jSRCl^X, TP^r*"?-* h y yt^W&k UX. 
» ASi (P-Si) TFTM^JStffl''^-^ 5 
X# 5, 112 i-^^N°^/u<Z5liigB»»^*«i5lHlKS:ia 

1 3 i^i~ 0 

[0 1 1 s] mi 3^111 4«r#Baux±ia»ie^« 

-;VK Wilfil 3l^i"l F&tf2F) JC^WU, 
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[0119] 014 (a) fl. -Bl^f e UfcRStw* 

m^?- hid, g 

TFT9 4dstv«ffii:4S- ffi^y-WiKS^ 
■C^5«IB«wtB^'r'5*31*«W«T o f f tcf*y- hm 10 
«2 2tr«E^n*?*b"TTFTl 2 fSifflfflStWR u*^ 
fc*!£K To f f#Hi^^-^^-^^i 

[0120] HI 4 (b) f*. aRB*^«*<S^ 
(y-*J») (-HitPStbSWEv s «r^i-o 014 
(a) X^t J: P t^#7 ^ -/l^ Kt«I^T o n X'^ 

UTSBEiii*lw^rst»*M»i:*sy-^*S l. s 

V s 4 2 ©«{4V ctt 

[0 12 1] ;:X\ 17l/-AS:»at5S-«)7^ 
— K (IF) T-f*. 

v (f»*«*«E) (XflS«{fc**»WS 4 2 <7>«ffiV c 

■cs>sfc«)s ±tay-^««2 7(^aDStt5mffivx 30 

;fU (Clc) 3 1 3 2 (Cs) 

Tof fH*3^XTFT14fj:ilj£in (^"^ttffi) tt£ 
c ) 3 1 RtttSjtfSSF* (C s ) 3 2 -efiiljyHHT o n 
^UX, SKiB»^*irtS**«4 9^ 

[0122] (2F) <nW$m 

jt»niRi«^tEitv x &f y-^tffi (-Vx) 

#y-*««2 7l^^P^tu5o TFT 14^ 

* t, XHt (Clc) 3lRtf««f«3 2 (Cs) 

ictt-So m^x. tm&m&To i fi^^TFTi £ 
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4flKlfi8l (^-7«t») c^WafflMK 
tt, SMllr/u (*A**C l c) 3 lfttfftWS* (C 

s ) 3 2 -eiiawyBMT o n x^i^nfcfwsa^ 

ttfett*S:««rU «JE-Vxds««fStt5o -^T. 
SttiB*«-*5»tS«fi» 4 9i:*2©7>f-^K2 F#3 

[0 12 3] mi 4 (c) ±SBUfc<t5ftSKffi* 

(0»*««&tffS«**^IIW^«»*^*** H4 91:1 
B3iPSnS«E«Vp i xfe. HI 4 (d) 

[0 124] (c) ^-fJ:5^ 27^/wKlF& 
($fe^) vx-e*>s, (d) i-Tirr 

i-m^^xv xi-fcct^mm^n (mat**) * s » 

p>*u ^-r— /^K2 FT*(i. -v x l^fcRtiBI* 
(=T 2 ) bteZ>o 

[0 12 5] ±^VtcX")^T^T^y^ 

-/u k^^« \^xmm&o^ft 5 «phbh n*a s 5 0 

%EJTF £ # 9 AFA <^ @ t * »Pi KiSS^Wt^ 

1 F\ZX^^^&T xi-J:S«^«:tTtJ*-^7w 
-;vK2FiiXiSi/^l*iTy(^^^oX^ 
Sds, HI 4^ttaSI-, J(S-<Z5 7^-^K1 F^Tffi^ 

>f — K 2 F tiiTffi^aiSAiT x let SiSWfi*^*" 

^7^-/^*1 FCOil^^To n-Cli«EEV 
xW*<iE-Vx*:V^»S 1, -»Kf?*D-t-*U* 
jB-^^-f-^K2F<oa«MBHTo nT**i«E 

-vxxi^<lffivx^y-^si, -t^wn 

Ki F-t*(iH7(^-rWttl-S<5^-CO u-</MCifiV^ 
ig^ftTy (=T2 ) i>mbfr. i-^^-/VK2F 

-cftK^aaa^tSTx (=ti ) tmbnz^t 

[01 2 6 ] 3Et^ «.-fttflBC7-f K^.ra«<o ^ 
0 ^/u^tlE«^eiXMi4 9«cBliDStb*fc 
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,&05#flS;& s B&Jt-$-5. 

[0127] ±iz<dt?7x7^ hi) vt^mmx'te. 

EVsK:ov*-Cfi. |217t^-r#tt(cfa s o-r. 

* [0 12 8] (f|2Wje6EcQj£f§) £AT. 0ffi*#^>- 
V, *^(75^2<^lllSW^i^ , ' N "CtfeW"^' & = 
[0129] *3at0>JKttfc«6**S« 1 0 0 II. 0 

1 5 i^-r j: 5 iw. m^^^m&^m-^^^ y-% 

SrfT 5 **3Rf- 8 0 t . «ttP5. 
[0 13 0] BtrtE^^S 0 i UXt4*A*^-**^ 
5i BE****!*. @10i:St8 0t^t 

8 1a, 81bt. r^-*f»lS8 1a, 8 1bO 

(3SttA8 5 Sr«*3&OJ: 5 fcEBSfifc-W* 3 ** 8 
2a, 82bi> izio-CflMW-fUiA^. 



TV*?*-?-* v y ^^sSK-rsa****^ t~y 
ii-r5^s^Mt--r5^s*tMi-^s^^j;oT. mi 30 

J0 13 1] 4fc« IS8 1a, 81b^li82a, 
8 2b <0*« • BMft • »£#ifc*fc-^"Ctt~ SB 1 

toi3 2] s&k. striasji^sbictt. jbio* 
ItrojKlBlwJC^fc t pimtlcltMMB 8 3a, 83b ^@aip] 

«J#PM8 4a, 8 4 5^^-^*^/^ 
^Ut^f. s/^^SIf^) 9 4^£rIiimL-Ct>& 

8 4a, 84b (7)— $6SE(6]® ; a*&&t) ? — Wgai 6 !^^ 
[p]) «gtwOi^tfi. IB l roHIStf^fitcai-sfcJ: 5 teH 

[0 13 3] **8 5i b-C(4. 

fflv\»xtfa<. #-*l<i*. 06l-^i-^-f s/^^^tb 



[0134] flfFfE-^fiEtt^«ittIIEflfe««14^® 

-fki-s. itui-io. mia«A* : f-p* i &tu»3* , ' 63t 
m/£<n*£ £ iwics c-c5g«SE«j^*<t-r6 r k t ft o xfi 

lift. RtH«-»*»«&i-*WBil@H5****' F " p,:: * 9 * 
[0 13 5] C<0»£\ «nE-«)«tt«J«E*sBJiP*<T' 

a^ffi (&t "iB2*a" t-rs) t^rii/i 

[0 13 6] *fc. flfr|E-tO<H4(7)«ffi* 5 W0^^S^ 

[0137] utnE-rotfttrowE* 1 ^* 0 * 

[0 13 8] SbC. Sfl!EffiroStt»«aE* 3 WD$^2. 
[0 13 9] felw. {13feS4iS^tcgHei-5Cli: 

[0 14 0] ft*3. H7^^f^«»8 5; * ;Jl 

«HtT-C*^tt**« (I so) -^u^^y-y^ 
ffl (Ch) -^7^/^^5'^ c ft (SmC- ) <D 
«^5S^J^ ^*ttffi**B (I s o) -*^7*^> 

9°i-v9ft (smc- ) ^^-rt*i- 
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0 Sm C «-cy*J>-tt«rJH*S^ ! W»***"*"* 1 ' 
|4&<<\, 

® Ch-SmC ffi^W^. *fc»4I s o-SmC 

VftfiBJt^w&yaafcW) &&&<b*a;£ffi 
© $S8 5 SHfcWitf J: 5 lw-»oEfil«MWK*E« 

[0 14 1] *^S6w?glSlc«6^^ei o 0 

-ra. 

[o l 4 2] ^Staroj^BtJJV-Cti, io(D7u-a 

Fi , F 2 , Fs KSHJflU ^^-/I'KWFi , F 

2 , F 3 «rse>fc*lkro-9-^'f-- rt '^™i F ' 2F 
ir##ju ifrfa#7-3fessi o l^fcffiiE^at'f-s o 

H*tU-CI47^-/i'KW^Fi , F 2 , F 3 fetwfe&Sc 
^L/fdSlblSSSfeWJtSrlil^tllSt** (1^0 (a) #B) . 

CD*-* y ^^*fT5 Cfcl-J:^ lo©7^-/uH» 
HFi , Fz Xt4Fs \~t6rt%'>te< tt> lo»t^7 
^— /wK^rai FlcjoV^Xfii^^Pj^Sr^i"*^* 
ft&ro4>&< it>l o<731?-y7 -f —A' HgBPfl 2 F \zjs 
lN-CttfflW*iBlk**^jH-6 <|SJH(d)#HB) > J: 5 lc 

^otfc!), ^-^^-zv-KjawFi , f 2 , fs m^m 

[0 14 3] #7^-*WlFi , F 2 , 

Fs Sr. 01 7tc^i"J:5 I- 300^7^-/1' 
IF, 2F, 3Flw#*Jl~ J-frYWSi 
lFlw*,*v^-Ct4i«W«IB«l*«*U lo<7?l?-^7^- 
,u KSBM 2 F icfe^T »4<£»fiOBIfe&a^ U 28 9 co l 
o«f/7 -< — /u KJtBKI 3 F tc*5l^-C 0 

[0 144] £fc. 1 0(7)7 U— ^Sa^Fo l^Sdta 

7>f-/wK»irarosfei±, *7-jtMi o ia»e>H&*t^ft 

Fo |r**ix*7-f-^KJBIIW«>Wc«r3o (F. , 
Fz, Fs ) kirMi&W 

[0 14 5] ra— 7-4—^ KJWRflFi , F2 X 



14 F s l^ft€»i«W^iS^t<£i»Si s '^i:(4. «fii*» 

i , f 2 x(4Fs k*j it aural*, HM*s*t-cva#» 

5 &pra) fc^^S^ ^ 
[0146] ftiia^^Si^^WS/i 5 . flftEiftW 
&m^k<r>n&(0 l / 5 £AT-C-^o 0±9^#<<e*«t5 

(--rate.^o a»a>a»g0>ss£«4. m^m^s o 
xw.&m+zm^T^^^ *mE-»®«s8 2 a, 

10 8 2b KWEfcPPHO U-CWSBiKift 8 5 WtroiSiB 
**i«^a£iK:*oT»*+*Uift<» 0 7 1-^-r 
Wtt«5*ft 8 5 £ffli/^4^t-(4. MIMEira»»&-t- 

[0147] ^*^8 odfcH-anra^te* 

[0148101411 «*iBi««5raBi^ife«>— W L 
T. HI l&tfHl 2t^LfcT*^^ hvtxm 

i®&m*<nwmJjm**-rmx~3b<o . ma (a) (4. *>a 
20 i*<oy-n»Gi icy-hmffivg^BMiosnaaH 1 
&tfU l^0(b) (4. fc5i*©y-^sj ciy-* 
«Evs*sai*osna»^-**u i3iH(c) i4. z.tih 

iaiH(d) (4. aBH3mc*3»ta«a3t*«5*<t:** 

[0 14 9] *BHB*ifet-d3^-Ct±. 1^®7^» 
P^Fo 4 3oro7-f-^K»lBiFi, Fz , Fs t^#i 
b. #7^-^KMPlFi , Fz , Fs 5r$ibiw2-oO 
30 J fr~?7 4 —> v KSaH 1 F , 2F^iWWU-CV^5. 
o-C. 7 I/- ASSM 6 0 H z t Lfc^CB- 
U-lfllWFo 1*16. 7m5eci49, 1007^ 
-/1-F^PflFi , Fz , Fs (416. 7msec/3% 
5. SmsectftO. 10<Dt7*7>f-*FWl 
F, 2F(4 5. 5msec/2^2. 8msectft 
So jg^4 9!C{4. B7Kl»tlE-«i3tl» 

[0 15 0] V^*. fe5t7-7^-*KMlFlCi3l^ 
40 on) £tty-h*EVgj&*BMniS*t (BIH(a) # 

as) , foai*<^y-^^Sj tc(4. y-h«ffiv g <75 
epanirngas vtz.mnmm t o n tr. 4 2 wmis 
v c?:SiPffi<4t u^y-^mffiv s (=vx) «spnan 
$^a 0 -rat. aBH*oTFT9 4ity-HEv 

gOEPiDlwJio-C^*^ y-^«HEVx*»TFT9 

4S.t/®lg«fi69 5^5>U-CB]*PSrt-C^#fiC 1 c 

[0 15 1] fcr.^-C% 51«»PflTo n£i^W^3l«SB 
RflTo f f i-f4. y-ME'V gliffi«y->«SGi , 

so g 2 , •■lcP^»D$^^xv^-cll]la(a) i^i-y-h»Gi 
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^fiWSDStff, ^SIi^TFT9 4}it7^^^ 

Sfi4 91wH«JEVp i x (=Vx) j&sHMjp£*t4S*+S 
li^^^-f— /uH»3Wl FSriiC-Ctatfl^ 

[0 15 2] Fl^^Xfi. 

^ (P3H(a) #B0 , C*t£H»UXy-*»Sj 10 

-5 (I^H(b) #fiS) o ^lao-C, y-^-Vx 
!&5«S»*C 1 c&t;»»SlC s irJS*S^Si:# 
t^, ^IRfflPflTo f f 
-5 (RJH(c) #H» o 
v [0 15 3] bZ?>X\ «fi4 9ir(i. HI 7 (^Tjt-rmffi 

x^OT^tl/^f^^-^ KJHW2 F^SilTfe* 20 
Fi £flrCI*Tx <=Ti ) ^Ty (=T 2 ) t 

X, »lf*«^r5#^t-fc^^^^iBK^S»*t^ 
tt(Dfiffi-Vx*s3SS{-BiiPSttS-i:*5^ft- 
[0 15 4] ^CX. iEStt^V-^*ttVxOiE« 

|:Tx (=Ti ) ^Ty (=T2 ) £:€:¥*&Ufcfc<E>£ 
^ SvM«H4tf>fKS4 9«:ffl^£*&t-l2* Ti <0{% ("t*# 

[0 15 5] ££J*>X\ ±&<n£ b \zmW}-fZ>m 

Biei^t^^-^KfflBFi ) UiSs^Xf** 40 

fC&oXV^o 
[0 15 6] — ^ 01 7tiU [UC< 01 lWil 2 
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^i-H-C*>5dK #7^/uF»lFi , F 2 , Fs £ 
2o-C1i^< SoiDf^H'-^KMlF, 2F, 3 
Ft^fiJUTV^o raH(a) f*. ^7-«10 

l^ibffi«-Sn-5*«:^U l^0(b) f*. fc^l*^ 

gi ^t>*y-^^Si <D&m&<rMm 

4 9) UlSV p i x^SlAPSttSia^F-Sr^U 1^0 
(e) «U ^Ruljg[li^*3ft5a3fi**^^k«:^i"o ^ 

y-^^Sj ^y-^*ffiv s dsSiiD§n6«^Sr^ 
U RHCh) ^ r^t^^-h^Gn ^t/y-^«Sj 
w^^SB^SilR ("t-**?*>x SS4 9) l-lffvp i x 

[0 15 7] *K»^ffiJw*3^-C«. ^S3^2 0^ih^ 
^^—/l, KS8Pfl 1 F, 2 FtwioV^Ji. il4t^ 

BB3Ftr*sv^«. y-^^Si ^BfirSrpVtrbfctt 

(raBI(b) (c) o «S«*c l c 

Rmmmmc s «S4 9fimm^WD^ 

H(d) (e) #K) o ~^£5S^LX. ifoy-htG 
B ^X^$ftX^4 9(7?^^ y^yt>mt>fr (1^1 
H(f) -(i) *R8) . l7>r-/wK»IMFi ^Xf^T 
x (=Ti ) try (=Tz ) cbTz (=0V) ^ 

[0 15 8] ::x\ ^(D-y^—/^VMKF2 xcdg^ 

m^^-b^G" lC»ofeiiljR<7>«S4 9^IM*ffi^ 

[0159] **j6^*iB^s&*t-o^"c»M"r 

[0 16 0] **as^«flB^<t^tf. iB»fiBi«Rt^ffi 

! , f 2 , fs ^fcxn^nbz^ist^&^mm* 
±<m^^^Mm^mn^m^tt^xmm^n&^ 

[oi6i] mmm^zmmikT^xtT? x b \c 
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[0162] hi i \^-rmm-J5fe*:^^^ 

[0 16 3] 

imrnm] <« i ) 

(«*ir/KOfm) bT 7 0 0 Aco I TO^ 
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